Consequences of nucleic acid conformation on the binding of a trinuclear platinum drug.
BBR3464, a charged trinuclear platinum compound, is the first representative of a new class of anticancer drugs to enter phase I clinical trials. The structure of BBR3464 is characterized by two [trans-PtCl(NH(3))(2)] units linked by a tetraamine [trans-Pt(NH(3))(2)¿H(2)N(CH(2))(6)NH(2)¿(2)] unit. The +4 charge of BBR3464 and the separation of the platinating units indicate that the mode of DNA binding will be distinctly different from those of classical mononuclear drugs such as cisplatin, cis-[PtCl(2)(NH(3))(2)]. The reaction of BBR3464 with three different nucleic acid conformations was assessed by gel electrophoresis. Comparison of single-stranded DNA, RNA, and double-stranded DNA indicated that the reaction of BBR3464 with single-stranded DNA and RNA was faster than that with duplex DNA, and produced more drug-DNA and drug-RNA adducts. Electrospray ionization Fourier transform ion cyclotron resonance mass spectrometry was used to further characterize the binding modes of BBR3464 with the DNA substrates. BBR3464 binding to different nucleic acid conformations raises the possibility that the adducts of single-stranded DNA and RNA may play a role in the different antitumor efficacies of this novel drug as compared with cisplatin.